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(57)Abstract: 

PURPOSE: To provide an intake pipe pressure predicting device for 
an internal combustion engine, which can predict the pressure in an 
intake pipe with high accuracy in response to the operating 
conditions of the engine. 

CONSTITUTION: A first predicting means 14 predicts absolute 
pressure in an intake pipe at the current moment based on the 
detected values of a valve opening (0TH) sensor 4 and an engine 
speed (NE) sensor 1 1 , and the predicted result is inputted to a 
correcting means 17. Further, a second predicting means 15 
predicts an actual detection value of an intake pipe pressure (PBA) 
sensor based on the predicted result from the first predicting means 
14, a deviation calculating means 16 calculates the deviation of the 
actual detection value of the PBA sensor 8 from the predicted 
result of the first predicting means 14, and the calculated result is 
inputted to a correcting means 1 7. A correction factor setting 
means 18 housed in the correcting means 17 calculates a 
correction factor GAIN based on the output results of the NE 
sensor 1 1 and/or the PBA sensor 8, and a predicted value is 
calculated in consideration of the correction factor GAIN. 
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ttfflXI4»ttffl<B±IBfiB#MS£ttA P BGH, TIB RBI?' 
I1MA PBG HtfT»0 tti»*tf-^tW 

LTR*m**u *t^i*»nBaicttyjwi**L*. 

[0 0 4 5] 3fcOT? s 7^S2 8tli±!2*fi»Et 
IbSA P B A4«±EXfV 24~2 7 V tltz 
TiBRIMIfttt A P B G L J: y **l**Sfri:¥IM U 
^■C7)gA<S^ (No) tOtg'ttXT'y^S 2 9lCjlA.T? 
ffrE]fl!>*aittHPBS (n-1) ^HKO^IMttHPB 
S (n) (ciS^L^P^Afc&T-r 

(Yes) <7)i:#l4XT--v^ , S 3 OICjI^. ±IB 
&*tH^-lbgA P BA6<±IB^f •VT'S 2 4~27T* 
» &fefe±»IB*(l£tt A PBGHJ: y * 
LTx *0>S*<S£ (No) (©tiS-teXx 
V^S3 2(=JSt?-*. (Yes) (Dii* 

l4±EI6»E*Mb« A P B A £±HRJMI£tt A PBG 
HIClftSLT Uf'^S3 1) Xf'^S 3 2ICii 

fro 

[0 0 4 6] fit, *7??S3 2-ei4ft£ (1)1= 
*r5l*T*Ha?9l.tHPBS (n) *JTtti U *^P 

[0 0 4 7] 

+ 0 x A P B A ( 1 ) 

[00 4 8] Xf'^S 4 1 T'l*0 TH-b^-y-4 

!Ccty«iai^tl.^M0ffit^0ffi<D#g|JS^^fiA 0 T 
H# roj t ty^^*L^A^gA^^flJSlJL. 




(Yes) <Dt$itx.>v>mumw;mztoz>tmsiL 

Ts^rvZtS 4 2ICiI^ KACCAf-^^tLt 
ftti&BH^lWKACC A£gfcbU Xf y:/S 4 4lzii 

to 

[0049] KACCAf-^Ut RttMlCliH 1 0 
iC^-Tcfcdl-. X>v>0$c^N E1-NE 6{Z|^ 
f-^HKACCA 1 -KACCA6^jtb^tfc 
L J> JjOiSW^aiWKACCAtt. iKACCAf-?;i/ 

^^Lxa^a^tt. rtiMitinn»i::<fcyj|^**i 

6o ft* C<D01 O^^BJ^^^cfc 5f^. x 

SNE tfffiEliKlwfc & (S if ft K A C C A (*/Jn 

®$£<Dt£m. ®»ertf6*niPBAiz»-r4xp^ h 

^#BB* ^ t h aftfflStuWS <fc*fc*ai**i*cfc 

T H|Z»r *»«tttrtte»lI<0*<b*A P B A*</]n£ < 

ta Z> C £ *N£ -r £ t o -e £ o 

[0 0 5 0] Xf^S 4 1 0>S*<5ffi (No) 

<Dk£i*jL>v^tm&&m\z3:>&tmmL. kacc 
d Lxss.&ft^mmK a ccd ssm 

U x^^^s 4 4iciit;o 

[005 1 ] KACCDf-^Ut EE] 1 IIC^-fefc-5 

i>v>@teS(N e 1 ~n e eicBXTf — ?;HI 

KACCD1-KACCD6^btltjSy, Xftft 
^mmKACCDlt. iKACCDf-^^iLT 

Ell 1 ^?>W ?fz % KACCDf-?;Ut ± 
IEKACC Af — Z?)i,tfs\ms I>^«NEtfI 
@$ElC^SI5i:Mi$^i$KA CCDIi/Jv^lMIIcS: 

[0052] ;^l^Xf 7^S4 4t*lj:KDTHf-^ 

it? k d t h £irajir£o 

HPBS (n) =HPBS (n 
L^Lt, 01 3l* s XTvZfS 1 5 (04) T*H*t£ 
ft£^IE>/U— f XDT7P — f-V— ht'feot, *^P^ 
9AI4TDC«#/^UX(D*±lzBJBLT*fT**l* 0 

[0058] 7f 7^S6 1 -CI4TDT— ^;U$«3gL 
Tx>s;>|gHEftN ElzjCCfc^SRT DSKLU-r*. 
Tftet>-*bs TDf-^Ui, X>v>0$e2&N ErtMSl^ 

1 4lz^-Tcfc5^. x>*;>iaiEtttf«< 

[0059] :§Ki>-e % xf ^ 6 2 icat^ gain 

Nf-7;i,^Lrf 1 0>*jEflbftG A I NN£»aJ 

-rs (tKEffftta^eti s. 02) 0 ga i nnt- 

0 1 SfzSVr x>v>[H|$e&N E 1 ~ 

N E 6 lZ$i Ltf — ^;UfitG A I NN 1 ~GA I NN6 

*<^*e>*iTfcy. mi omiEm^LG a i nni*. 
&ga i NN^f-^u^^^-r^c^fc^yis^ai^ 
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[0 0 5 3] KKDTHf-» 01 2 !::»■*-* 3 

ic, ftMftKibSatfittfit* BP*#IMftffcttffi&4bl I 

A0TH| 1-| A0TH| 2(Z^LT^-^;UfitKD 
TH1-KDTH2^btltj3 L J, ^aWiltffftft 
KDTHI4. ttKDTH^— ^SttSR-rSdtlZcky 

MXti>l&*MtS1bS I A0TH | 
[0 0 5 4] Xf7^S4 5|Cjt^. gfeiC (2) 

IcS^, flftfttfrtttSEEPBAOjE^aHttAPBA 
CC£gtiJ-f£o APBACC = KACCA (XI4KA 
CCD) x KDTHx A 9 TH- (2) 
^l^T?, Xf 7^S46-S49[:fc^t, 'JS^hf 

(2) -ej|:HJ**tfc±lB*^a(fltAPBACC*<±B8 

RRIMBSfil A PBACCHJ: y *#l^gj^£*i]9J*- 
£o fit, ^-CO^S^ (No) <D££(4Xf ^^S 
4 8ICiit;-^ (Yes) (Dt^f4±IB 

SEfls^afltt A P B A C C £±HlfiJMlSii A P B A c c 
HIcfg^LTXf ^^S 4 8icsit; 0 
[0 0 5 5] f Lt, Xf »y^S4 8-Ctt±EK<b^a! 

fl a p b a c c#Tffisy?-<iiifii a p b a c c l cfe y /]* 

*l^5***fl»IU -l-a>*3&<53e (No) <D<h£(4X 
f 5 OfCJtt?-** -1-<0*A<»S (Yes) 0><t 

#teX-f 4 9fC&*^ ±tB^b^;l!HSAPBAC 

C*TEHJMI*fitA PBACC LlzR^LTXf v-J 
s 5 0lCiit; o 

[0056] ;:fci^-e. xf ^^s 5 o-ei*aa (3) iz 
«-3#x >s? n E^t^xn^ mu#bhk0 TH 
a>ttHJRjBircfcMt*»«*rt«»iiPB A(D^aj«iHP 

BS (n) **HJU *^Py^A^*l7-r^o 
[0 0 5 7] 
1 ) +AP B ACC (3) 

*u «LM*«Mtti=J:yj|:ai*tL*o ckdbi 5 

?>»Jbfrfc<fc5l::* *1flD»iEft»GA!NNIt X 

i*x>e;>ia»gj»a)ii«A n EcD^bicjt^qftSierta) 

»*HHB*A PBACD^^bA<^:#l^^A6. *^4»-&fc 

mswrcxp^ h;u#3izSr5tNr^?llffiH p BA^waa 

IeSSn E*<«^i:&l*tt«M*#6:*i CD«&iE«*GA 
I N N *#AT^aws*<«*/h* < tt* ck 3 IC Lrl^ 

So 

[0 0 6 0] *U*T?* Xf^^S 6 3(Cii^. 

(4) rzas-ii\r^iHi(7>PBA-b>-^8a)aai^adfitH 

HPBS (n) ^Sa^^ («2<DTai#«1 5. 0 
2) o 



(6) 




(7) 
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HHPBS (n) =HHPBS (n-1) 
+ ( (H PBS 

X^-v^S 6 4(Cit^.. gfcit (5) «-3#<%-|e]CD 
RftWrtttWffiO^ilfilHPB (n) ^«a3 U «£IE^ 
HPB (n) =HPBS (n) 

-G A I N N x 

mmi o&T't&^tz&oiz. x>$?:/a>«ia<6*-c(4 

<7)^b^A P B Atf:*:#< fc&fctf). ^3Ulfit(7>IS£)!><* 
[0 0 6 2] fCt. 1#lcx:/*»«|g|£ttl::fcivc 

*U «J^4X1/S?>«iate«-CI*JB 1 <7>«£lE«i&G A 

l-U RfrMOTxVv^ftJiSp^fr^ 5lcLTl^£o 
[0 0 6 3] £fc« Ell 6lim2c7)^iE^ISG A I NP 

P BA^L^t^cTJ/N^^^^iJKDTitolCs KSl^fl 
ffi*mPBAA<ja<J5c-5l5ifS|2c©^jEfl|»GA I NP 
l*/h*<a*«k5l=IME**LT^*. G A I 

NPf-^Ut "Sa^rtSffe^HiP B A 1 -PBA6IC 
$t LTf-^JUlGA I N P 1 ~G A I N P 6 
htfcU, 2&2<7><fcIE&»G A I N Pit Sftfr-SGA I 

NPT-^u*«*-r*cti=«ky»»a*4x. *im* 

rtK5£lz«i:y»:ai**i-5. C©01 6frf>B.8t>frfcj;5 
l=, *2a>*jEflMRGA INPIt *ft«rtlft»BEPB 
AMB<<S*Sif/h*«cfl||=|SS**l*. 
[O 0 6 4] fit, 0 1 3tDX-T-<y:7S 6 4IZfclti, 
mi (T>^1E%WLGA I N N^m2(D^IE^iaG A I NP 
lca^L-Cqaa , gF«3S6*H±t7) : ?HfilH P BS (n) 

tt-racticfcy. aft*rtie*ti£PBAfi<jKi*£*a) 

/\>^>^*IWH:Lfc3BI»aa)T3B«HPB <n) 

[0 0 6 5] fit, C<7>?XHtHPB£IKft«|*ll&tt 
EEPB A<t LrS*lfiSta5P B TT i A<5Rto£>*u 1ST i fit 
£<£fflLT&3£ (A) l=J:yj«[»iaMtB»ni|TOUTA«K 

[00 6 6] C<D«fc5l=, «ftffnK»EPBAd>R» 
< BMBSt*l*|&*tE P B Atffal^t Zlzm 2 0)fe 



(n) -HHPBS (n-1) ) /TD) 

... ( 4 ) 

«1 7. 02) „ *^P^7A$H7tS, 
[006 1] 

(HHPBS (n) — P B A (n) ) 



... (5) 

lE^&GA I NP*/J**<lfcjeLT*ft«rtie»tt** 

mt -s - 1 1= «fc y /\ >^ <z>si±£ R^jt-r set a<t* 

[0 0 6 7] 

x>v><75?am'gF«3iE* : ?S'i^ai*, «je¥ir^. 
czt*<-e#, BfHc7)x>i;>$ijip^ii^-r€)Ci:A<prffi 

[0 0 6 8] *(*MI=I4. ltrlBI>iE«*»3e#aicJ:y 

sue**i**ie«*j6«» miBiHig«i«ffi^iaic«fcyttta 

»rtBE*oft<b**<*:fM^«iaiE«-c©^a(ll«36«iai± 
U «lllsJ«-C*«»r=L-C***«CX>S?>»!»*ff 

[0069] «riBtfjEfl.ttia!S^»i=j:yta!£ 
$*ii>^jE^S!tA<. me«ft«i*BE»ic.fcy*a*ih.<5 

KSt©rtE*A<B<ft-5lco*tr/h*L^fifil=^3£**L'5 

-So 

[0®<&f8Smfc!&BjN 

[01] *iewr^sw«sx>i;xD?aa§rts* ; ?aii 

[0 2] ±!B«ft*rtEft?as«a)*l&$at£ttr::ji% 

[0 3] «ft*ni6^EPBA0!}7Mtt£Jtui-r« i Fai 

PBAliiiJl--f>©7D-ft-h (1/2) T'ife 

[04] RSW*£**EPBAO>?aitt£tttil-*-&Tai 
PBAlJaiVU— f — h (2/2) t?fc 

[0 5] *S!lXO^ h;U#S8JS(? TH ACCH^tB 
-ftzthOe THACCHf-7Jbt:iS„ 
[06] 5ftmgP*)$6WHPBAai/xa-v h;U#3c7)# 

01?$) -5o 

[07] qSmtW$6jfefIiPBAC7)^IIti^APBAIC 



(8) 
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*-j**<D^a«HPBA*war«*-f ^ en ju- 

[0 9] ^a*> h;u#o>#BBJt«*A 0 THfZ*^J#K 
ft«rtfft»IE(D^aHlHPBA*Kai"#-**-f ^ (2) 

[010] JPiSffl^SWKACCAStt^ai-rfctoCDK 
ACCAf-?K^^c 

[011] »affl?l* K A C C D SK^U tfcftfl) K 
ACCDf-^t$>l>c 

[012] ^Sll***«»KDTH*tt^Ul-rfc«)a)K 
D THf-^tWo 

[013] itiE^^GA I N£Sje***jEtt*H«JU 
— T>C0 3?P— h"Cfc£o 
[01 4] HS»T D$H^Btfc«OT Df-^t 

fc o 

[015] »1(7>^iE^»GA I NN*St^tb-Tfc«>© 



G A I NNf-^t&*, 

[(21 1 6 ] m 2 (OteiEfiliSG A I N P ZBtfrttiTftztbO 
GAIN P-t— ^U"e*4. 
[017] tt*«*«-r^P«y^«*B-C*-6. 
[018] tt*«<D*a*fc*ift9!-r 

[eh 9] tt*«o>iBiajfii©— «*ttwrftfc»<©Bi-e 
[02 0] tt*0^ttanH££ttH?5fetoan-e& 

5 ecu (ig 1 a>?a¥J&. * 2 mmm 
4 e THt^f (#nfttta)¥JB) 

8 PBA-tr^-y- (iRmtWH^^fcti^lS) 
ii NE-tz>-* (BKfttttb¥IB!) 



[01 ] 




(9) 
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[02] 



[017] 



CD 

a. 

I 



fig 



<0 



- 1 



CO 

m 



to 







^> ill 









CO 
CD 
Q_ 



T 



Si 



Q. 



^ — 



A 



A 



A 
< 

CO 




(10) 
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[0 3] 



( jjjpBA ) 



A 0 TH= 




0TH(n)- 0TH(n- 


-1) 


i 


APBA= 




PBA(n)-PBA(n- 


-1) 



S1 



S2 



6 THACCH 




\0THACCH?-"-* 



YES 



S3 



0TH= 
THACCH 



S6 



S5 



id 



FTH=0 









S7 






=0? 

YES 






S10 






- 


- S8 

s . 




A 0TH=O 










A 0TH= 
0TH(n)— 0TH(n 


-1) 







S9 



XI 



I 



FTH=1 



® 



[08] 





PBA>PBPH12 


PBPH12^PBA<PBH11 


PBHU^PBA 


APBGH 


APBQH1 


APBQH2 


APBGH3 


APBGL 


APBGL1 


APBGL2 


APBGL3 




*1 


#2 


*3 




[05] [E| 1 o] 




(12) 



me] 



11 1] 



CD#S)SflTH 



PBA 




KACCD6 




1 2] 



TD6 



KDTH2 - • 




I ATH I 2 



[013] 



S61 



S62 



3 



TDt— 



I 



S64 



GAINN 



1 4] 




HHPBS(n)= 

HHPBS(n-1 )+(HPBS(n)-HHPBS(n-1 ))/TP 



I 



HPB(n)*= 

HPBS(n)-GAINNX(HHP BS(n)-PBA(n)) 




S2 



S23. 



S25 



S26 





(13) 




[07] 






~V — A~PBA> — ^ 


NO 


"^PBAGH 

^"Jyes 




APBA=PBAGH 




' 
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YES 



S24 



<^APBA>0 ?> 1 


























3 t n\, 



(14) 



SS2 8 8 6 7 7 1 -§■ 



[@9] 



( »<7(2) ) 




S42 



S44 



S45 



KACCA 




KACCD 




i 


r 




KDTH 





~") APBACC=KACC 
u XKDTHXATH 



S46 



.PBA$C> 



A PB.AOD > ^ N ES 



S47 



■APBACCH? 
NO 



S48 




APBACC= 
APBACCH 



APBACC"< YES 

A PBACCL ? 



S49 



S50 



NO 



APBACC= 
A PBACCL 



HPBS(n) = 
HPB(n-1)+APBACC 

~r~ 



(15) 
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[BM 5] 



11 6] 



GAINN6 




GAINP6 



3 .... NE6 



NE 




. PBA6 



PBA 



[0 1 8] 

PMSM2 «Ett*ti 

LL... 

I PM 




PMo 



8£ 



PBA 



1 9] 




0TH 



[g|2 O] 



PB 



(a) 



(b) 



PMO 



PMO 



>P 



PMSM1SI 



(72) 



#*t*BB mewses 



(56)##XK 4*M ¥ 1 -271642 (J P, A) 

(58)IS«Lfc»if (Int. CI. 6, DB«) 
F02D 45/00 364 



